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© An electrical system for a motor vehicle, including at least one supercapacitor. 
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© The system includes at least one auxiliary elec- 
trical user device (L) which, in order to be activated, 
needs' a high power for a short period of time, 
a rechargeable battery (1), 

an electrical generator (2) for recharging the battery 
(1), and 


at least one supercapacitor (C) for storing enough 
energy to activate the user device (L). 

The connection of the supercapacitor (C) to the 
user device (L) is controlled by an electronic unit (Q) 
in dependence on the charge state of the super- 
capacitor and the temperature of the user device (L). 


3H v 


— ^p^rU-, 


8 


T' 

<3 


V 5 


-5a — 


Cm 


r A 


Rank Xerox (UK) Business Services 
i3 10/1 5xr n ii 


1 


EP 0 533 037 A1 


2 


The present invention relates to an electrical 
system for a motor vehicle, particularly a vehicle 
with an internal combustion engine. 

More specifically, the invention relates to a 
system including at least one auxiliary electrical 
user device which, in order to be activated, needs 
a high electrical power for a relatively short period 
of time. 

The electrical system according to the inven- 
tion is characterised in that it also includes in 
combination: 

a rechargeable storage battery, 
an electrical generator for recharging the battery, 
at least one supercapacitor for storing enough elec- 
trical energy to activate the user device, 
control circuitry which is adapted, in a first con- 
dition, to connect the at least one supercapacitor to 
the storage battery to enable the supercapacitor to 
be charged/recharged and, in a second condition, 
to connect the supercapacitor to the user device in 
order to activate it, 

electrical temperature sensor means associated 
with the at least one user device, 
at least one indicator, and 

an electronic control unit which is connected to the 
supercapacitor, to the temperature sensor means, 
to the indicator and to the control circuitry, and 
which is arranged to activate the indicator and to 
enable the supercapacitor to be connected to the 
user device only when the charge in the super- 
capacitor is greater than a predetermined value 
and the temperature detected by the sensor means 
is below a predetermined value. 

Electrical capacitors with much higher capacit- 
ances than conventional capacitors have recently 
become available. These new capacitors, known as 
supercapacitors and also as molecular or double- 
layer capacitors, enable extremely large quantities 
of electricity or charge to be stored and can be 
charged and discharged within very short periods 
of time, that is, they have much higher specific 
powers than are possible with conventional elec- 
trochemical accumulators. 

The present invention consists of the advanta- 
geous use of such a supercapacitor in an electrical 
system for a motor vehicle in order to supply an 
electrical user device which, in order to be ac- 
tivated, needs to be supplied with a high electrical 
power for a relatively short period of time. 

Further characteristics and advantages of the 
invention will become clear from the detailed de- 
scription which follows with reference to the appen- 
ded drawing , provided purely by way of non- 
limiting example. 

With reference to the drawing, an electrical 
system for a motor vehicle includes a rechargeable 
storage battery 1 associated, in conventional man- 
ner, with an electrical generator 2, such as an 


alternator, which can be operated by the engine of 
the motor vehicle. 

The generator 2 recharges the storage battery 

1. 

5 An auxiliary electrical user device which, in 

order to be activated, requires a high electrical 
power for a relatively short period of time, is in- 
dicated L. This electrical user device may be, for 
example, a heating resistor associated with the 

10 windscreen or with the rear window of the motor 
vehicle. In this case, the user device L is for rapidly 
defrosting the associated window of the vehicle 
during cold weather. 

In the case of a vehicle with a catalytic con- 

75 verter, the user device L may be constituted by a 
heating resistor associated with the catalytic con- 
verter for ensuring that it is effectively preheated 
before the engine is started in order to reduce 
harmful and polluting emissions. 

20 A supercapacitor with a high capacitance is 

indicated C in the drawing. Supercapacitors with 
capacitances of about 1000 F are currently avail- 
able and can supply currents of the order of hun- 
dreds of amperes (about 300 A) for periods of time 

25 of the order of tens of seconds (up to about 1 
minute). 

An electromagnetically-controlled double switch 
is indicated 3. In the embodiment shown by way of 
example, this includes an excitation solenoid 4 

30 having one end connected to earth and its other 
end connected to an electronic control unit (a cen- 
tral control unit ) Q and connectibte to the battery 1 
by means of a manually-operated switch 5 inter- 
posed in a lead 5a between the unit Q and the 

35 battery. This switch may be operable, for example, 
by the ignition and starter switch of the motor 
vehicle. 

The solenoid 4 controls the positions of two 
normally-open switches which, in the closed con- 

40 dition, can connect the supercapacitor C to the 
user device L. 

In the closed condition, the switch 7 short- 
circuits a resistor 8 which is connected between 
the storage battery 1 and the supercapacitor C. 

45 When the switches 6 and 7 are open, the user 

device L is disconnected both from the super- 
capacitor C and from the storage battery 1 but is 
connected to the supercapacitor C through the 
resistor 8. In this condition, the supercapacitor C 

so can be charged/recharged as appropriate. 

A diode 10 prevents the discharge of the 
supercapacitor C from affecting other user devices 
or loads which are to be supplied only by the 
storage battery 1 in operation. 

55 The unit Q is also connected to the super- 

capacitor C and to an electrical temperature sensor 
T immediately adjacent the user device L. An in- 
dicator S, such as an indicator lamp, conveniently 
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disposed in the passenger compartment of the 
motor vehicle is also connected to the unit Q. 

The control unit A is arranged, in operation, to 
monitor the charge level of the supercapacitor C 
and the temperature of the user device L and to 
activate the indicator S and enable the super- 
capacitor to be connected to the user only when 
the charge is greater than a predetermined value 
and the temperature indicated by the sensor T is 
below a predetermined value. The unit Q cuts off 
or prevents the connection between the capacitor 
and the user when the charge in the capacitor is 
below the threshold or the temperature of the user 
is above the predetermined value. 

When the switch S is closed, the unit Q ac- 
tivates the indicator S if the charge state of the 
supercapacitor is adequate and the temperature 
detected by the sensor S is below the threshold. In 
this case, the indicator S indicates to the user that 
the entire device is in a suitable condition for 
operation and that it may be activated. 

In this condition, if the switch S which is inter- 
posed in a lead between the switch 5 and the unit 
Q is closed, the unit is activated to cause the 
excitation of the control solenoid 7 which in turn 
closes the switches 6 and 7. Consequently, the 
supercapacitor C is discharged rapidly into the 
auxiliary user device L, activating it until the charge 
of the supercapacitor falls below the predetermined 
level and/or the temperature detected by the sen- 
sor T is above a predetermined level. 

As already stressed above, the supercapacitor 
C is conveniently arranged as near as possible to 
the user device L so as to reduce power losses in 
the connections. 

Since one or more auxiliary electrical user de- 
vices in the vehicle can be supplied with energy by 
a supercapacitor, the capacity and hence also the 
weight and bulk of the storage battery used can be 
reduced. The battery is thus intended for storing 
energy for the electrical user devices which require 
low power and slow discharge and for keeping the 
supercapacitor charged. 

Naturally, a bank of supercapacitors may be 
used instead of one supercapacitor. 

Naturally, the principle of the invention remain- 
ing the same, the forms of embodiment and details 
of construction may be varied widely with respect 
to those described and illustrated purely by way of 
non-limiting example, without thereby departing 
from the scope of the present invention. 

Claims 

1. An electrical system for a motor vehicle includ- 
ing at least one auxiliary user device (L) which, 
in order to be activated, needs a high electrical 
power for a relatively short period of time, 


characterised in that it also includes in com- 
bination: 

5 a rechargeable storage battery (1), 

an electrical generator (2) for recharging the 
battery (1), 

io at least one supercapacitor (C) disposed im- 

mediately adjacent the user device (L) for stor- 
ing enough electrical energy to activate the 
user device (L), 

15 control circuitry (3-10) which is adapted, in a 

first condition, to connect the at least one 
supercapacitor (C) to the storage battery (1) to 
enable the supercapacitor (C) to be 
charged/recharged and, in a second condition, 

20 to connect the supercapacitor to the user de- 

vice (L) in order to activate it, 

electrical temperature sensor means (T) asso- 
ciated with the at least one user device (L). 

25 

at least one indicator (S), and 

an electronic control unit (Q) which is con- 
nected to the supercapacitor (C), to the tem- 

30 perature sensor means (T), to the indicator (S) 

and to the control circuitry (3-10), and which is 
arranged to activate the indicator (S) and to 
enable the supercapacitor (C) to be connected 
to the user device (L) only when the charge in 

35 the capacitor is greater than a predetermined 

value and the temperature detected by the 
sensor means (T) is below a predetermined 
value. 

40 2. An electrical system according to Claim 1, for 
a motor vehicle with a catalytic converter, 
characterised in that the user device (L) is a 
heating resistor associated with the catalytic 
converter. 

45 

3. An electrical system according to Claim 1 or 
Claim 2, characterised in that it includes, as 
the auxiliary electrical user, a heating resistor 
associated with the windscreen of the motor 

so vehicle. 

4. An electrical system according to any one of 
the preceding claims, characterised in that it 
includes, as the auxiliary electrical user, a 

55 heating resistor associated with the rear win- 

dow of the motor vehicle. 
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